-2-hydroxy-3-methylbenzohydrazide, respectively, have been synthesized and characterized by elemental analysis, FT-IR spectra, and single crystal X-ray determination. The crystal of (1) 
INTRODUCTION
The coordination chemistry of dioxomolybdenum complexes with multidentate ligands has received considerable attention in recent years for their catalytic properties [1] [2] [3] [4] and versatile structures. [5] [6] [7] Benzohydrazone derivatives are a kind of special Schiff bases which have been used as interesting ligands in coordination chemistry. [8] [9] [10] To date, hundreds of complexes of copper, iron, vanadium, manganese, molybdenum, etc. derived from benzohydrazone derivatives have been reported. However, due to the best of our knowledge, dioxomolybdenum complexes with such ligands have seldom been reported so far. Some of these dioxomolybdenum complexes have been shown to possess oxygen atom transfer properties as they were found to oxidize thiols, hydrazine, polyketones, and tertiary phosphines. [11] [12] [13] As an extension of the work on the structures and catalytic properties of such complexes, we report in this paper the synthesis, structures, and properties of a pair of new dioxomolybdenum(VI) complexes, [ Synthesis of the complexes: MoO 2 (acac) 2 (0.1 mmol, 33 mg) in ethanol (10 mL) was added with stirring to the corresponding benzohydrazone ligand (0.1 mmol) in methanol (10 mL). The mixture was stirred at refluxed for 30 min to give an orange solution. The solution was left still at room temperature in air to give orange block-shaped single crystals, which were collected by filtration and dried in vacuum containing anhydrous CaCl X-ray Crystal Determination: Data were collected from selected crystals mounted on glass fibers. The data for the complexes were processed with SAINT [14] and corrected for absorption using SADABS. 15 Multi-scan absorption corrections were applied with ψ scans. 16 The structures were solved by direct method using the SHELXS-97 program and refined by full-matrix least-squares techniques on F 2 using anisotropic displacement parameters.
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All non-hydrogen atoms were refined anisotropically. The methanol and ethanol hydrogen atoms were located from difference Fourier maps and refined isotropically, with O−H distances restrained to 0.85(1) Å. The remaining hydrogen atoms were placed at the calculated positions. The crystallographic data for the complexes are listed in Table 1 . Selected bond lengths and angles are given in Table 2 .
Catalytic Oxidation: The dioxomolybdenum complexes (0.001 M) and phenyl methyl sulfide (0.1 M) were dissolved at room temperature in a mixture of CH 2 Cl 2 and CH 3 OH (6:4) together with 1,3,5-trimethoxybenzene (0.1 M) as internal standard. The resulting solution was cooled to 283 K and H 2 O 2 (35% w/w) added dropwise (0.125 M). An aliquot of the reaction solution (2.0 mL) was quenched with 5 mL of a stock solution of Na 2 SO 3 (0.1 M) and extracted with dichlormethan (three times 4 mL). From the collected organic phases the solvent was removed under reduced pressure to complete dryness and the residue redissolved in deuterated chloroform (0.6 mL) and analyzed by 1 H NMR to determine the yield with reference to the internal standard 1,3,5-trimethoxybenzene.
RESULTS AND DISCUSSION
The reaction of the benzohydrazone ligands with MoO 2 (acac) 2 in the mixture solvent of ethanol and methanol (V:V = 1:1) affords the orange products of complexes (1) and (2) (Scheme 2). The complexes are soluble in DMF, DMSO, methanol, ethanol, and acetonitrile. We have attempted to grow diffraction quality crystals from various solvents; however, well-shaped single crystals suitable for X-ray diffraction were finally obtained from the mixture solvent of ethanol and methanol containing the complexes.
Scheme 1: The benzohydrazone ligands

EXPERIMENTAL
Materials
and Methods: 3-Methoxysalicylaldehyde, 3-ethoxysalicylaldehyde, and 2-hydroxy-3-methylbenzohydrazide were purchased from Fluka. Other reagents and solvents were analytical grade and used without further purification. Elemental (C, H, and N) analyses were made on a Perkin-Elmer Model 240B automatic analyzer. IR spectra were recorded on an IR-408 Shimadzu 568 spectrophotometer.
1 H NMR spectra were recorded on Bruker Avance 300 MHz spectrometer.
Syntheses of
The two compounds were prepared by same method. Salicylaldehyde derivatives (0.01 mol) and 2-hydroxy-3-methylbenzohydrazide (1.66 g, 0.01 mol) were mixed in methanol (30 mL). The mixture was stirred at reflux for 30 min and three quarter of the solvent was evaporated, to give colorless solid product of the benzohydrazone ligand, which was collected by filtration and dried in vacuum containing anhydrous Table 1 Crystal and structure refinement data for the complexes 
Scheme 2: The preparation of the complexes. X = OMe for (1) and OEt for (2), atoms O8, O10, O12, and N3 located at the equatorial plane show a high degree of planarity, with mean deviation from the plane of 0.003(3) Å. The Mo2 atom deviates from the least-squares plane defined by the four equatorial donor atoms by 0.322(2) Å in the direction of the axial atom O13. The Mo-O oxo bonds in each of the complexes are almost equal. The remaining coordinate bond lengths in both complexes are similar to each other, and also comparable to those observed in dioxomolybdenum(VI) complexes with benzohydrazone ligands. 18, 19 The angular distortion in the octahedral coordination comes from the bites O3-Mo1-N1 and O10-Mo2-N3 taken by the benzohydrazone ligands. The dihedral angles between the benzene rings are 13.3(4)° and 3.7(4)° in complex (1), and 4.0(4)° and 0.8(4)° in complex (2) . In the crystal of the complexes, adjacent two [MoO 2 L] moieties are linked by two solvate ligands, viz. methanol and ethanol, through intermolecular O-H···O hydrogen bonds, to form dimers ( Fig. 3 for (1) and Fig. 4 for (2) ).
Infrared Spectra: In the infrared spectra of the free benzohydrazone ligands, there showed stretching bands attributed to C=O, C=N, C-OH and NH at about 1662, 1636, 1182 and 3255 cm . This suggests occurrence of ketoimine tautomerization of the ligands during complexation. 18 The -C=N-N=C-absorptions observed in the free ligands are shifted to lower wave numbers in the complexes, 1617 cm -1 for (1) and 1616 cm -1 for (2). The weak and broad bands centered at 3412 cm -1 for (1) and 3417 cm -1 for (2) were attributed to the O-H vibrations. The weak bands in the low wave numbers are assigned to the Mo-O and Mo-N vibrations. The similar absorptions in the spectra indicate similar structures of the complexes.
Catalytic Sulfoxidation: The catalytic oxidation test of the complexes on the oxidation of sulfides under homogeneous conditions in solution using methyl phenyl sulfide (thioanisol) as substrate was shown as Scheme 3. As oxidant hydrogen peroxide was used in a slight excess of 1.25 equivalents based on the sulfide substrate. Reactions were run with 1 mol% of catalyst based on the substrate at a temperature of 10 °C. NMR technique has been used to monitor the formation of the sulfoxides with 1,3,5-trimethoxybenzene (TMB) as internal standard to determine the yields. The reaction was started by the addition of hydrogen peroxide. A control reaction under the same condition without any complex present leads to less than 1% sulfide conversion within 4 h. In the presence of the complexes conversions of about 77% for (1) and 79% for (2) of sulfide to the corresponding sulfoxide within 60 min reaction time were observed. After about 2 h in all cases the conversions of total amount of sulfide were complete. Under the given conditions no over oxidation to the sulfone could be detected. Both complexes show catalytic properties for the sulfoxidation. (1) at 30% probability displacement. (2) at 30% probability displacement.
Figure 3
The O-H···N hydrogen bonds linked dimeric structure of (1).
Figure 4
The O-H···N hydrogen bonds linked dimeric structure of (2). 
D-H•••A d(D-H) (Å) d(H•••A) (Å) d(D•••A) (Å) Angle(D-H•••A) (°)
(1) (4) 154 (5) Symmetry codes: i) x, -1 + y, z; ii) x, 1 + y, z; iii) 1 -x, 2 -y, 1 -z; iv) 2 -x, -y, -z
